The purpose of this study was to assess the prevalence and associated factors of dental caries and periodontal diseases among 14-19-year-old schoolchildren with limited access to dental care services. A cross sectional study design was conducted during field visits to seven governmental schools in Al-Khomrah district, South Jeddah, over the period from September 2015 to May 2016. Clinical examinations and administered questionnaires were carried out in mobile dental clinics. The dentists carried out oral examinations using the dental caries index (DMFT), the simplified oral hygiene index (OHI-S), and the community periodontal index for treatment needs (CPITN). Statistical analyses were performed using SPSS 20. A total of 734 schoolchildren were examined. The prevalence of decayed teeth was 79.7% and was significantly higher among boys (88.9%) than girls (69.0%). About 11% of students had missing teeth, with a significantly higher figure among females than males (15.9% versus 7.3%); 19.8% of students had filled teeth. Moreover, a DMFT of seven or more was significantly more prevalent among males (43.3%) than females (26.8%), while the percentage of females with sound teeth was significantly higher than for males (20.4% and 9.6% respectively). The CPITN revealed 0, 1 and 2 scores among 14.6%, 78.2%, and 41.6% respectively. Males had a significantly higher percentage of healthy periodontal condition (23.8%) than females (3.8%). Dental caries prevalence was moderate to high, calculus and gingival bleeding were widespread among schoolchildren, and were more prevalent among students with low socioeconomic status.
of Education, the local municipality, and the District's Governor's Office), in order to obtain official approval and to facilitate the field visits.
Clinical examination forms and administered questionnaires were developed and tested during the period of examiner calibration at the Faculty of Dentistry, KAU. Questionnaire items were developed after taking input from different clinical expert focus groups, in order to establish validity. These items reflected factors related to oral health status, such as social history, and barriers to care. Designated examiners went through calibration sessions to standardize inter-and intra-examiner reliability. Each examiner conducted five patient examinations to assess dental caries, oral hygiene status, and the gingival condition using the DMFT [13] , OHI-S [14] and CPITN [13] indices respectively. Calibration sessions were repeated until the level of consistency reached 85% or higher.
Prior to the start of the field visits, parental informed consent forms were distributed by the participating school. The latter collected signed forms and prepared a list of consensual students in preparation for the field visits. These consents included permission to perform the administered questionnaire, a clinical examination, and provision of basic dental treatments (preventive, restorative, and surgical). Participants requiring advanced dental treatments were given referral slips to continue their treatment at the KAU Faculty of Dentistry clinics, or at the nearest local Ministry of Health primary health care center. At the end of each visit, students were given a summary report of the treatment provided, to inform their parents or care givers. The field visits were undertaken at seven schools: four intermediate schools, and three secondary schools.
The dental team consisted of six general dentists and four dental assistants. The mobile dental clinic car was parked at each school until all participating schoolchildren have been examined. The examiners conducted clinical examinations and provided basic dental treatment in the two mobile clinics (which were stationed in the carpark), and in the first aid rooms of the schools using two portable dental units (ProCart II, South Pointe Surgical Supply, Inc., Coral Springs, FL, USA). Infection control and sterilization standards were employed at all examination sites to ensure the safety of participants.
Data was entered after removing all participants' identifiers to protect confidentiality, and group analyses were performed using IBM SPSS 20, (IBM, Armonk, NY, USA). Descriptive statistics and odds ratios were calculated and presented, as seen in the results section. All tests were two-sided, and the 0.05 level was used to indicate statistical significance.
Results
Demographic characteristics of students by gender is shown in Table 1 . The current study included 734 students (53.8% males and 46.2% females), with a mean age of 16.02 ± 1.61 years, with a similar mean age of males and females. The distribution of students according to the education level of their fathers and mothers showed a similar distribution for both boys and girls. A considerable percentage of students' parents had less than a secondary level of education (in males and females 79.1% and 69.1% respectively). Regarding parents working status, 73.4% of fathers were working, whereas only 11.3% of mothers were working. Considering citizenship, 37 (5%) were non-Saudi, while 697 (95%) were Saudi. Regarding residence, 89 (12.2%) reported rented residence, while 640 (87.8%) reported owned residence. Non-Saudi females reported a significantly higher rate of residence in rented houses than that of males.
As shown in Table 2 , males and females are significantly different in both oral hygiene status and habits. The percentage of females who brush their teeth twice daily was significantly higher than that of males (57.8% and 14.9% respectively), while the rate of males who did not brush their teeth, or who brush irregularly, was significantly higher compared to that of females (59.7% versus 19.2% respectively). On the other hand, males use Miswak significantly more than females (32.7% compared to 19.5% respectively). Miswak is a stem or root of the plant Salvadora persica; it becomes brushlike after treatment and is suitable for oral hygiene. The basic technique employed for removing plaque mechanically is similar to that of the toothbrush, i.e., vertical and horizontal brushing [10] . About 9% of students were smokers, without significant difference between males and females. Considering the oral hygiene index (soft deposit), significantly more males had good oral hygiene than females (33.7% and 13.6% respectively), while the percentage of fair oral hygiene was higher among females (71.4%) compared to males (47.3%).  16 males and 11 females with missing mothers' education; ⁂ 15 males and 26 females with missing fathers' education; * p < 0.05 (Significant).
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The prevalence of decayed teeth revealed a decreasing significant trend by age, from 83.7% among children aged 14 ≤ 16 years, down to 69.8% for 18-19 years. A reverse pattern could be observed for missing teeth, where the percentage increased from 7.4% at age 14 ≤ 16 years, up to 16% at the age of 18-19 years. The percentage of filled teeth did not show a statistically significant trend by age.
DMFTs of 7 or more (Table 4) were significantly higher among males (43.3%) than females (26.8%). Moreover, the percentage of females with sound teeth was significantly higher than that of males (20.4% and 9.6% respectively). Non-Saudi students showed a significantly higher prevalence of a DMFT index of 7 or more (59.5%) than Saudi students (34.4%). Students who brush their teeth twice daily showed the lowest prevalence of severe dental caries (29.8%), compared to those who never brush their teeth (44.4%). The percentage of students who have severe dental caries was higher among those who visit dentists regularly every six months (43.6%) or every 12 months (72.7%) than those who did not visit dentists (29.1%).
Students with good oral hygiene (soft deposits) had a significantly higher percentage of sound teeth (14%) and a lower percentage of DMFT of 7 or more (35.8%) than those with poor oral hygiene (8.7% and 49.2% respectively). No significant relationship could be detected between DMFT categories and other socio-demographic variables.
The CPITN is presented in Table 5 . Males have a significantly higher percentage of healthy periodontal conditions (23.8%) than females (3.8%). While the percentage with bleeding was higher among females (92% versus 66.3% respectively), and 53.1 versus 31.6% respectively with calculus. The youngest age category was more likely to have healthy gingiva in contrast to the 18-19 age category (OR 2.0, 95% CI 1.2 to 3.4), while the latter age category are 1.5 times more prone to calculus deposits, in contrast to the 14 ≤ 16 years age category.  16 males and 11 females with missing mothers' education; ⁂ 15 males and 26 females with missing fathers' education; * p < 0.05 (Significant).
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As shown in Table 2 , males and females are significantly different in both oral hygiene status and habits. The percentage of females who brush their teeth twice daily was significantly higher than that of males (57.8% and 14.9% respectively), while the rate of males who did not brush their teeth, or who brush irregularly, was significantly higher compared to that of females (59.7% versus 19.2% respectively). On the other hand, males use Miswak significantly more than females (32.7% compared to 19.5% respectively). Miswak is a stem or root of the plant Salvadora persica; it becomes brushlike after treatment and is suitable for oral hygiene. The basic technique employed for removing plaque mechanically is similar to that of the toothbrush, i.e., vertical and horizontal brushing [10] . About 9% of students were smokers, without significant difference between males and females. Considering the oral hygiene index (soft deposit), significantly more males had good oral hygiene than females (33.7% and 13.6% respectively), while the percentage of fair oral hygiene was higher among females (71.4%) compared to males (47.3%).
Non-and infrequent-users of tooth brushes were less likely to have bleeding, while non-users of Miswak were more likely to have calculus. Students with good oral hygiene were more likely to have sound teeth regarding CPITN, while those with fair or poor oral hygiene were more likely to have bleeding or calculus.
Regarding standardization and measurement processes for oral and dental health, a comparison among the results of the examiners and the analysis was done to determine the level of consistency between them. An acceptable level of consistency was 85% or more [13] . Inter-and intra-examiner agreement ranged from 0.75 to 0.866, and 0.933 to 0.989 respectively.
Discussion
Our data shows a high prevalence of dental caries, calculus, and gingival bleeding among 14-19-year-old schoolchildren from low socioeconomic status background in the Al-Khomrah district, South Jeddah, Saudi Arabia. This data may be of importance in the evaluation of past and future planning of oral health prevention and treatment programs targeting schoolchildren. This calls for early preventive strategies and treatment services. We recommend the incorporation of oral health education in school curricula to help in improving the oral health status of schoolchildren with limited access to oral health care services.
With a contemporary understanding of social sciences, it has been acknowledged that oral health is influenced by many social and environmental factors. One such factor is accessibility to oral health care services. Individual knowledge, the perceptions of one's need for oral health care, financial concerns, and cultural preferences can influence the priority that patients place upon oral health care [5] .
The impact of such limited access to health care services is of even greater consequence on strata of the population, such as children. They depend entirely on their parents to utilize health care services [5] . Hence, this study aimed to assess the oral health status of intermediate and secondary schoolchildren with limited access to oral health care services in the districts of Al-Khomrah in South Jeddah, in order to raise the level of health awareness and to promote good habits for oral health. In addition, early treatment and following preventive methods can decrease dental caries and tooth loss [11] .
As for behavior, tooth brushing was the most common method used for cleaning teeth, followed by Miswak. The least common method was the dental floss. This agrees with previous studies [15] [16] [17] . This might suggest a lack of awareness and understanding of the procedure, and its value in preventing oral disease among the subjects.
Because of the scientific merit of using Miswak and the special importance of the cultural and religious beliefs deeply rooted in, and affecting the behaviors of, the Saudi population, the right method of using a Miswak as a cleaning technique to achieve maximum benefits should be stressed through various interventions [16] . Regarding the frequency of brushing, flossing, and use of Miswak in relation to gender, it was found that females used brushing and flossing more than males. The significant difference (p < 0.001) was attributed to a higher concern regarding personal hygiene and health care among females [15, 18] . However, males used Miswak more than females; the difference was statistically significant (p < 0.001). This result could be justified by cultural beliefs among Saudi communities [16] . The result indicates that improvements in knowledge of the role of dental floss are needed; this agrees with other studies [15] [16] [17] [18] .
In relation to dental visits, the majority (45.8%) of students only visited their dentist when needed, followed by those who never visited a dentist (44.6%); a minority visited a dentist every 6 to 12 months (6.8%). This agrees with previous studies [19, 20] . This may be due to the lack of oral health knowledge among these students. Delay in seeking dental care could be also attributed to other factors, like parental beliefs and practices, lack of economic resources, and the accessibility of dental services [21] . Such a negative attitude towards visiting a dentist leads to an inability to avail sound advice on preventive oral health practices and counseling, a high prevalence of dental caries, and delayed recognition and management of carious teeth [20] . In the current study, there was a significant difference in the frequency of dental visits by gender (p < 0.001). Females showed more frequent visits than males.
Four hundred and twenty-nine students (58.4%) had fair oral hygiene (soft deposits), which is less than reported in Kuwait (67%) [22] and in Nigeria (72%) [23] . There were significant sex differences in oral hygiene status, where fair status was observed to be higher in females than males. It was reported that females pay more attention to their personal hygiene, and tend to practice better oral hygiene than males, because of their greater social awareness and grooming habits [24] .
Despite incredible scientific advances and the fact that caries are preventable, the disease continues to be a major public health problem. The World Health Organization (WHO) has ranked it as number three among all chronic non-communicable diseases that require worldwide attention for prevention and treatment [1] . Moreover, decayed teeth are particularly harmful to children's growth and development and can severely jeopardize their health [25] . Therefore, reliable estimations of its prevalence will play an important role in improving oral health.
This study showed that only 14.6% were free from caries, which indicates a high prevalence of caries (85.6%) and DMFT (>7). This is in accordance with findings of previous studies in Saudi Arabia [20, 26, 27] . This rate was higher than Riyadh (70%) [4] , or Iran, where the prevalence of dental caries was 75.5% [28] ; in Istanbul, the rate is 80% [29] .
In a previous study by Al-Ansari, [30] it was found that the increased prevalence of caries in Saudi communities was related to tremendous growth in population coupled with social changes, unhealthy oral health behaviors and practices, inadequate access to oral health care, particularly in remote areas, non-availability of fluoridated water, and paucity of clinical and population-based research.
Dental decay was the major component of the DMFT scores in this study, as evidenced by the high prevalence of decayed teeth (79.7%), which agrees with studies in the Riyadh and Qasim regions. Several studies of younger children in Riyadh have also reported decay as the major component of DMFT [26, 31, 32] . Such a large proportion of untreated caries indicates the extent of restorative needs among the studied population; consequently, a considerable effort will be required to provide restorative services to them.
Regarding gender, it has been found that boys showed a significantly higher prevalence of caries and missing teeth than girls. This may be because Saudi girls are more concerned about their oral health than Saudi boys. This agrees with other studies in Riyadh [33] , while the prevalence of filled teeth was higher in females, suggesting that girls showed a preference for receiving dental treatment compared to boys.
The result of this study showed a significant relationship between DMFT and the frequency of oral hygiene practices: students who brushed regularly (twice/day) had the lowest prevalence of severe dental caries (29.8%), in comparison to those who never brush their teeth (44.4%); this is consistent with the findings of Dummer et al. [24] .
Moreover, severe dental caries were more common among those who visited a dentist regularly (every 6 or every 12 months) than those who did not. This agrees with a study in China [34] . The higher DMFT score can be attributed to the dental visit patterns of the studied group. Most of those in this group visited dentists only when they had a problem that required treatment. Studies have also shown that there is a relationship between dental caries and socioeconomic status. In addition, parental income level, educational level, employment status, and other socioeconomic factors have a considerable impact on the prevalence of dental caries [35] .
The results of the current study showed that children with the highest prevalence of sound teeth (16.7%) were those having parents with higher levels education, and those who owned a house (15.2%), factors which could reflect a high socioeconomic status. The high prevalence of caries among individuals from lower social class may be linked to the increasing availability of cheap sugar-rich products, coupled with low income and poor access to health services and health education. The low prevalence of caries in members of high social classes may be attributed to increased oral health care awareness among and access to dental care at an earlier age [36] .
Regarding the periodontal status, the current study revealed that healthy gingiva was found only in 14.6% of the studied group. Calculus was the most frequently observed condition (78%), while gingivitis was less common (41.6%). This finding agrees with a study by Hessari et al. [37] .
Regarding gender, the rates of individuals with bleeding and calculus were higher among females than males. This agrees with the findings of other studies that recorded better gingival health among girls than boys, because the females give more importance to aesthetics and are more inclined to brush and seek dental care regularly [37, 38] .
This study showed that both socioeconomic background and the utilization of dental services had no effect on periodontal health status, which indicated that some other factors may be at play. This result agrees with that of a comparable study undertaken in Hong Kong [39] . It was also found that students who had good oral hygiene had more favorable periodontal condition, since dental plaque plays an important role in the development of gingival inflammation [40] . More promotion of oral health, and community-based activities, are needed among adolescents.
There are some limitations to this study that should be considered. First, as a cross sectional study, it cannot provide proof for causality, especially in the absence of a control group with better access to dental care services. Second, the sample size was small, and it was conducted in a single, low socioeconomic district. Therefore, further studies are recommended which would include more districts in different areas in Saudi Arabia.
Conclusions
Dental caries prevalence was moderate to high, and calculus and gingival bleeding were widespread among Al-Khomrah schoolchildren and were more prevalent among students of low socioeconomic status. Furthermore, males had a significantly higher prevalence of caries and missing teeth than females. More oral health promotion, and community-based activities are needed among the surveyed adolescents. 
